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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high emitted light 
luminance with application of low voltage by composing an electron 
injection layer of the inorganic compound, and including the organic 
luminescent material having a specified electron mobility and a 
specified hole mobility in the organic luminescent layer. 
SOLUTION: A positive electrode layer, an organic luminescent 
layer, an electron injection layer and a negative electrode layer are 
laminated in order on a substrate so as to form an organic EL 
element. The electron injection layer is composed of the inorganic 
compound (Li20, CaO, LiF, CaF2 or the like), and the organic 
luminescent layer includes the organic luminescent material having 
eiectron mobility (i e) and hole mobility (i h) satisfying an 
expression i e>1 x 10-7 cm2/V.s, i n>i e>i h/1000. The organic 
luminescent layer includes at least one of the aromatic compound 
having a styryl group expressed with a formula [Ar1 means an 
aromatic group having 6-40 carbon, Ar2, Ar3, Ar4 respectively 
means a hydrogen atom or an aromatic group having 6-40 carbon, 
and at least one of Ar1, Ar2, Ar3, Ar4 is an aromatic group, and the 
number of condensation (n) is an integer 1-6]. 
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O,. Ti 0,«©ftMtft«: MeF,. LiF. Al 50 
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F s , C a F,f®iS7 -jit^l ; ;*—-3H>*uT)\>*) 

[0 07 3] &tc. «iha©»fiS«c*yt-5-C«. JE^*£ 
ffi. MB E <*H4§lxb-:Sf*->-) Sc. i?^**-^:* 

^»jr«;>yffi. ^5^vCVDi, U-f-CVD 
C£*irS*. 

[007 4] <^2©Hife^SS>'X(C. @2*#fiSU 

■c. c©»9!©«r2©Wk»»«:oi»-ctt9i-r*. 02 
it. m2 <D&mmt8nc*sii zmmE l** i o 2 ©w® 

fSmmi 0. j£?U£AlffigW 1 8. Aj&Al 
2 . H^&AiiS 1 4 is ZUtmfS 1 6 ^rlB^tCffllB Cfc 
«3g«rWUrt,>S. -e-LT, C©W«SELSR^-1 0 2 

». mmm 1 0 tig^i 2 <t©wfc. iE?LaA^^ 

©E LJR^F- 1 0 0 tffl— <DWS««ruri»«. 
r, «T©SiPJ3:. m2©3UfiJ&JBac*sl**#»tfj&gB 
^■C*^>iE?Li£AfSjil@ 1 8 (CO(,ir©t©-C*»3 > 
©flfe©fltfi5cSP^. FliLtfST-aA^l 4^CCOC»-C{4. 

IH l ©SI«fi^.«<ti5lS©««;£-r2>c £*5-et 
[0075] m2©HSi^J»«:*JWiiE7LaA^j^ 1 
8tt. IE?LaAB<!;IIM8 ! 5tcraD<t^{CiE?L*XA-X 
KaA-r*«t6«rWl/-CC»*K*». aAStifciE?L€:^I 

ffiAI^SJgl 8«ri9:WSC<t«:«fcO. JE7L©aA*J«t^ 
[00 7 6] CCT. IE?LaAlfti^ai 8«. W««*4 

r«. ^^.ti. m7TXj/>; =t> (a-si). a 

-SiC. t-Y (mC- S 

i ) . wC-SiC, II-viSHt^8j. ill -VfKftd 
ttJHIR*. teSK^i5<fc^^^+*>F€:*W 
^C£*iT^S. */t, iE?L^SIgl8«. -mm&K. 

<. iE?L^iS®l 8©^tS{coc>rt«F«:$IIIK 

3nS4>©-r«^ct»*s. WAKO. 5nm~5jim©B 

[007 7] E5K. ^2©H#fe»«l©^W«: 

St. m2©Hife^.«{c*Jl>-Ctt. iETtaAlftiiDl 1 8 
*5-Jl-C2>.&©(C*fUT. ^ 2 ©^^<S©^^t? 
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it. E5«c^<**i&J:Mc. iEft&A^&JI 1 8#. IE 
HJ®&m 18b£, IEJI&A® l 8 a ±t» tlX 

[0 07 8] < 0 3 ©HJ6J&JS EI3£#figL 

a-c*o. ®«b i o. \Ln&Afamm 1 8 . 1 10 

2. ^4£A«14. SfH©#ffiJa2 0*5«fctff£gJIl 

6 zmxicmm ucmmzm^x t»s. 

[0 07 9] COSSELfm fiT-iiA^l 4£g 
S116£Olffl«:, 01©f?®Ji2O£:ftAl/T<fe£.£ 
*»l>tB, *2©Xft$tt©*ME LJR-* 1 0 2 iPJ 

-©«ii**Lri,»*. vtcifi-^x. &rowmtt. m 

3©3SS6»JS«C:teWS^Wfc8B#r&*SII 1 ©IMEJB 

tcoi>T©fc©-e&g. -£©f6©flifiXg|s#cco(,>-cu:» 

Hf 1 *$ J; V m 2 ©JUfi^« £ !§!«©#>£& -5 <, > E 

t 0 0 8 0 ] m 3 ©SSISJfciBCCJatf SIS 1 ©WSJltt. 

1 ©WASH fc&l* 6 C £ tc J: 0 . SWaA^J; C?%ft 
«^©gtt**SS t fe 0 . *tt E L3R-f©*aiMSr*J?I 
IBitt*. SlOlflBB. wf&Atttwr 

«Atf. Trt># U£Kft£*J. TJl*}i)±M& 

B7 *t>v$m As^sm zti-tc-?-< nfr^m^ 

mit&fot LXiX. M*.\£. L i F. Li.O. LiO 
*s<tO'L i C l tffefcf6ft£. #?*0C>TJl'*U 
iJE^Sft^iOTfJ. m«. BaO. SrO, M 
gO, MgF, . SrCI,*«*tf6ft*. 01 
©WMJgtt, -)l«IStcK6-r. lUMNMfe 

fflilrjnttm^ Sfccc. »ioi?si©)ISk:o 
i»Tfc#Kft9iE3ttSfc©-ctttti»#. m«o. In 

m~ 1 0 */ro©©ffl|*?©fI£-r&©;W£ 

[oo8i] 16k, msvmmmo&mM* 

m-T. JH3©JtlB&tt(C*)l>?U:. IETLSAfftSMil 8 40 

gr * ^©<cs* i/t. »3 ©sus^ss©s:^pa-c 

tt. H6Kn?3hiJ:5K. jE?L£AI8gJf 1 8#*. IE 
?Ufti*Jl 18bi. iE?LttA® 1 8 a £a>6#/£<*tvC 
l»ijSra<t-jn>4. C©J:^(C«tEW^£. iE?L© 
ffiXS6*4«ta3»»«r»WrlM*Sl**Ci3&J"C#. iE 
?L©aA*>- <fc U&%Mr^0)&ttitfi J; 0 §g 4 & 0 . 

e ljr^f i o 4 acommst^ifiwsmtu^ 

[0 08 2] <JV4©KGM9&tt>%(C. 04£#J®L 
r. C©^©04©HJfem««C-PW>-C|tt^-rS. S4 
13:. 04©Hte^.«{CfeW*W«EL3R^l 0 6 ©Br® 50 
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h-c&*. mmmi o, sr2©i?Bi@24 > jE?i&Aia 

2118, §m®l 2. WftttAfcl 4*$«J:OTg«ra 1 
6 *JH£CCSUI l^cflfjgSrW UTl>.2>. 
[0 08 3] C©W«EL3R^f-l 0 6IJ, Ml 6 tIE 

?LaAt^)H® i 8 t©pdj«:, ^ 2 <Dwwm 2 4 ao 

•C**j£*|*l»"CHt. 02©*ife»SI©W«EL^l 
0 2 £B— 4MI&£«rr&. IWot. J&ITOSHU 
tt. 04©ll*S^S(CfeW*#»tt&S^"C*&H5ffil 
6 <hiE?LaAI&jlUa I 8 £©fHltC3a:W6n/clfl2 ©WE 
®2 4&c-?i,>-c©<>©r*»K ^©fifecfllJ&gPfricoi* 
-Ct*. 0 1 ~3©H«i®flSiHfil©«l«**t^*«aE 
L^^©^»{cte(,ir-)K6tjK:^r«c«jiS4 c t# 
-ess. 

[0084] 04©*ftm»«CfeW502©5fBg2 4 
«. MSI 6*»&©E?UtAtt****«tt**l.ri» 
€>. Ufctf^-C. J*2«)9inJI£tttt&e£«:j:»>. IE 
?L©ffiA4s J:cf«t«^<0»tt*«SJJ £& t> . WtSE L 
JET©!SiIlCS*i^ItE4 >i 4. 

[0085] c c-e. m2<Dwmm<Dmi%$mt ox 

?n-Sfc©-C«!jc<,»*s v 0**1*0. 5nm~5nmOK 
ffll*3©ffii-r •&©*«»* 

[0 0 8 6 ] <*5<DXM0HB>;XK:. ®7~9*#M 
L-r, *^©05©|Qt^»«:-Dt>T»ilBr6. 02 
©*56Jf5SS6i. S^aAH^ABDar*^-Ct>«lfi£« 
*4o*fi^tb=&^i— i W«E L^©|g»mff©t3:6 
ot?4fiT$t. ^©^-^t*ia*C4#T?#S4i 
fete. «^^-X^Jj&iBlfiBftW«EL3R^-©»jS55ffiffe 
^«f-5fe©r*6. Wtc. W«563e«tc*jW**^© 
UK (a.) iiE?L««jffi (a.) *^W©«3£^ 
iJi^L/c^ ( 1 ) fcJrCX (2) «rjiS-r-&/cfe{C 
tt. -««±©W»»3lS**i|4*^-i6cfflfiSH:r«R-rS 
ct^waui^s, 02©H«i^SS©«jg^{cj:n 
cti^micMis.-rzciifixsz. 

[0 0 8 7 ] Tftfc>*>, 05©HiS0®«. 07*5<fcC/ 
H 8 (C^-T J: 5 feSt^^SIS 2 0 1 01 <t UTTffl 

»«2 0 3 K^rpJbTKgLfca»©^»j!S2 1 2 
A~2 1 2F^f>. Att£3K**m*iai>*K:Sft3-t*T 

*«2 0 3CC. ^««z2 0 3*eK3l*-5/c«>©l3tK 
tt«2 1 3A*S3£b. ^««2 1 2A~2 1 2F« 
ti-enS«2 0 3©@fte««2 1 3 A0>6JKtift:ttBCC 

[0 08 8] cc-c. @7*>-«fco : 08«:m-rX^#^ 
g2 0 1«, Xfi2 10i, C©SES«2 10rt©± 
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#2 1 1 t. C©£ffijJvU#2 1 1 ©T*{C*t(6]Eg$ 
tt/c. ^«»f4*:£«-r*;te!>©«tfc (6<I> ©^#1® 
2 1 2A~2 1 2 F<fc£^/CtSifi£;*ft-C (,»-&. C©K 
24f2 1 0«. gFSv?& ) (CctO. ftSB* 

Br£©j*fft^K^r€r&<fc5tt:fto-Ct>£. ft*}. 

Sn£fe©-Cttft< . 5oaTf4ot{>J:<. 

[0089] *3t. StiuM^ 1 1 W. ««2 0 3© 

mmt$%3&rrz>m$®2 1 2*[f;t > n£«2 1 ort 10 
f. ««2 0 3£*¥{c&j$-r&<fc5(t#/i£snri,> 

CCD&K***^ 1 1 ©±Ba©**gi5^(CK. S« 
2 0 3£[eIiK (SIE) <*-tt*/c«5©0l£«g|52 1 3pm 
a#|6j«::£Ki*ft-ci,>-S. t©@efdl8&2 13KB. lei 
K»«*K-C*^*-*2 14*s^tl. *-£2 1 
4©@l£«)fP(Cj;f). g«*M^2 1 1 ftfcg 
S203AS. SM&K**^ 1 1 <fcifcCC@«£ttSB2 

1 3£@<Ei£>k£0TgtE-r*<fc J >{C&ot:i,>3„ Tft 

S«2 0 3©^i>«:«. @g*6S»2 1 3tC<fc£ls] 

K»*S2 i 3 A*JSig:^i6j{cig:5e$nri,»^. 20 
c 0 0 9 0 3 ^cc. cv^sicm&iztitcngmmmm. 

2 0 1 *flH>T. -mm<Dm&&mtm (wumi 

K-/S> ht*f4) #>e>, ffttBXRl 2£S«2 0 3± 

7 (C^-T £ 5 ft ¥flBiE£&ft0S& 2 0 3 C 
©S«2 0 3«Sfit^2 1 1<DSJ$8&2 1 2(CflUt 
(s-C*¥fttttt£-*-£. C©J*L @7(C^f»«t2 0 3 

S. 

[009 1 ] CCT. Ifrf&AJB 1 4 *S8Jgf S fC&ft: 30 
0. ffiEBPI 2 2 lit?. B?^-ri-o©^«ffi2 l 2B 
*£CF2 1 2C«C, *X h$ff*£ F-/<> Ktm&*-e 

n-e^3(t*L//cf*. mm.^mic jh^«2 1 ow* 

3r5£©R^£. flj;t«l. 0 x l o-'To r r(cft£* 

[0 09 2] ^COV. mmm.2 1 2BJ3<kC/2 1 2C4 
JB&l/T, #^#®2 1 2B*J<tO'2 i 2c^6-en-e 
tlfr^hWHfc K-^>ht**4££|5}l$K:^J6Slf££ 
itfc. -=e-£2 1 4&lsl*K|itt<*t>-C. g«2 0 3£ 

[11^1^2 i 3 AiciQ->xmmm&. m« 1-100 40 

r pmr|5!3£;*ti-&. C©J:^(CLt. Sfi20 35rg 

m%tM2 1 2 B*J«fct*2 1 2CI*. S«2 0 3© 
0^1*^2 1 3A#>6. K^faK.m'ZSmMtcV'rtx 

fcfiigccs:we,nrt^©T. s«2 o 3 ©insect 

*S2 0 3^©;\jHft&£&JWfcHC^t<*1**C t*i"C 

u*ot. mM*mzm&2 0 3tc*fur— © 
tctt#3-t±&c <fc#-csr. m^-ftAJS i 4©m®rtr\ so 
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S&«tt*4©iiaj£l*#*J- l*J*tf. &&A-7#± 1 0% 
2 0 3££K$1*ft<-Ct><i:t,>©-C > ^©*-^-*-£S: 

(taj^Kftf). s/ME©^^-^rg^wtcs?gi?:fT 

ii-(c??a-r-2.inie«i©s»)*@^3-«±-5ci*(,H\ a 
ss-s^ti^ o fcmi^ra#i£^<fcft£„ 

[0O93]ifc, ^2©»S»SS©«JS^«rj|SS^ 
&ic*ft:*K g&2 0 3©^«#tc|KJ£S*iftl:>*i. 
«*tf. ®7{c^r«fc^tC, S«2 0 3^5SJ^««-C 
&£*§^. C©*«2 0 3©@tK*4®2 1 3A*tM><fc 
TS<5£IR2 2 l©RS±K79orffi»©^«®2 1 2 
A-2 1 2F*rBB9:U [&SR2 2 1 ©*S£M. S« 

2 03©— 32C£>ft3£L£l/fc&*K:. M> (1/2) 
XL£a5§S-f SCttflgJiEU*. ftte. S«2 0 3©2 
©fi3*i^ti^nni-rft<. SftSW^tCtt. gfcS 
^2©S3*Ltt5. C©«t^tC«t^r-5CitCj; 
•3. 1fiS[©^#«2 1 2A~2 1 2F*>6. *«2 0 3 
CC*t-T S^tt*4©A«ftS*S^«cp-tC-C# 5© 
■C. ^«^©ifflfiRlt«rJ:»)^«:$fliap^-*Ci*s-C# 

c©«t^«c«fiS-r2>ci{cj:o> 

Sffi2 0 3 «c*tor-S©AS4ftS*J£(r^3n 
Ztcft. Sit«cA«-r5.ci*sft<ft'?. Mffirtccfcw 
S«fi£tt©^-tt^-@I^I± St^Ci*i-Ct4. 
[0094] IE /c, IH 5 © H&ff2fig©iSjS:fr£*!5te-r 
-5«C&^«5. @7IC^ti^{C. lfi^t©m«ISi2 1 2A 
-212F4. SS2 0 3©@ei*S2 1 3A*tf'^t 
TS1EKA2 2 l©R^±«cBe89:l/. »?S©^®2 1 
2A-2 1 2F©EsS^ 4niOfci#IC. & 

^2g2 1 2A-2 12F5. <EBR2 2 1 ©^*>?> 

3 6 0' /n©ftSriei9:-r-5C Wit 

^ ^«2 i zz6msz&-rzmeticiz. issiR2 2 

1 ©4>'C^ 6 6 0- <Dft&VmWcjr 5Ci *i»St?* 
C©J:^CC^-T^i. S«2 0 3©&6B*HC*tL 

•c . «Ro>3K««m«ii»ana s J: 5 tcias-c* s© 

[0095] ;Jctc. »5©gfete0S§©«ii^«:«kOS! 
KL/cSK®©^)-t4(cotit:«k*3^lfflK:giBj-r4. — 

OTC s &m<<\ ® 9 «:^-TS«2 0 3 * 5 r p 
mriHW£Sl*ft^6. /?5**J1 0 0 05j">y^FP-A 

A 1 q ©^^IS : 0 . 1 ~ 0 . 3 n m/s 

C s <rmm&tg. •■ 0 . l ~ 0 . 3 n m/s 

A 1 q/CsOgf : 1 0 00t>^hD-A (sftffi 

it) 

[0096]^^. 09«C^^5^S«2 0 3±© 

jus* ( 4 a - 4 m ) tc*$ w s » enfc»K>g©KJi 



(14) 



25 



im&mmH*:m<.>x®fiz-r2>t±i>ic. cs/a 
i <a i q*<DA i ) sm.it (m^tk) zxwbntt 

%2?m. (XPS) Zmt,>Xffl%.Ltc. ttfc. B9CC,TVr 
//7^S«2 0 3±©SJS-s (4A-4M) ». 8152 
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&©ft§B ( 1 3@0f) ilfcfcO'C*^ &htltd&m 
£Si 1 {CtjVT. 

[009 7] 

[#U] 





IXJ* (A) 


C s/A 1 I 


4A 


10 5 3 


1. 0 


4B 


103 5 


1 . O 


4C 


1 O 4 7 


1. O 


4D 


1 O 8 8 


1 . 1 


4 E 


10 9 1 


1 . . o 


4 F 


10 9 3 


i.l ! 


4G 


10 8 2 


1 . i 


4H 


1 O 7 5 


1. o 


4 J 


1 o a 2 


1. i 


4 J 


1 O 6 5 


i . i 


4K 


1 O 1 0 


1. o 


4 L 


1 O O 8 


1 . o 


4M 


10 2 6 


1. O j 



[009 8]— 2 0 3£@l£;* M2 
*lfc»MJf©$J5&±i (4A-4M) CC*$W*<D&J1*jJ:*30 



[009 9] 
[f*2] 



3HSA 


RJ* (A) 


C«/A 1 


4 A 


8 9 5 


O. 6 


48 


94 1 


1 . 1 


4C 


8 8 4 


1 . 1 


4D 


9 11 


O. 7 


4€ 


9 2 2 


1 . 1 


4 F 


1 O 2 2 


O. 8 


4G 


9 1 9 


1 . 2 


4H 


1 O 1 5 


1 . 3 


4 1 


1 O 6 7 


0. 7 


4 J 


GO 8 


1. 2 


4K 


8 9 5 


O. 5 


" 4 L 


9 2 0 


1 . O 


4M 


9 5 0 


1 . 1 
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CO 1 00] Ox^><D^iP ^m^ifttj: J: ^iC, M2<D : 

mmj&i&(Dm&i?&*:mwct*&, «g2 o 3±<mn 

eS (4A~4M) (CT. mm&l 0 0 8~1 09 3*> 
-5. Cs/A 1 ©fflfiSlt (M-f-tfc) *<1. 0~-l. 10 

m&?rmzmi,>tcmG. s«?2 o 3jb«wm&s (4A- 

4M) (CC. KJI*58 8 4-1 067*>^|-O-A 
<9©Hrt<Z>trc*9. C s /A 1 <D&1&&bU i 0 . 6~ 10 
1. 3©ffifflrt©t§r&SC<t#fig:23*a/c. 
[0101] 

C^ifiW] mmmi)-Xic. ®2i$J:U®7. 138* 
#ffBL&#*>. jQ6m©*«ELJtHFl 0 2©fl&3cOC 

[0102] ( 1 ) W«E LiSS^<Di51iig<i 
H*B«l CDWaEL3R^l 0 0?:KJ&-rStC4>/c-5-C 
«. *"T. JSS 1 . 1 mm. JBE2 5mm. «7 5 mmCD 

A XX* K ( I TO) frbtezmS 7 5 n m©S*20 
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HI O££0Mi-C»«3 0 <07t?tt. S«2 0 3) i 
ta^T. coifi3 0*-rv^nf;i'7;i'3-;i' 

fe&i*i±/c& > UV (SH^MS) ^/^flHvc l 
Vtc. 

[0103] X^-C. ««3 0*. 08tCnt-r«fc^{C. 
X2sE&$SE2 0 1 {C*$W£K£«2 1 OOSS*^ 
2 1 1 tC^TSiifcfC. iE?LaEA»jilii 1 8*fllfiX 
1--S^^o^T->^«S2 1 2Atc. W«lfe7fcJg 

i 2©-ge*«tfi£^-s^ (8) vmzhz&mut&to 
(em- i ) *mmm2 1 2bk. pstcwtsnsfcB i 

2©-Si54««i£-r-5^ (2 7) -C«S*l*3?=§=8<t^5 
(DPAVB i ) £8»ig2 1 2CK, m^fcAJl 1 4 
^^-^^t^J (L i ,0) ZmMUZ 1 2 D 

(c. &@€ i e *«i«-r^^iii ( a i ) zmmmz 1 2 
E{c^n^ti^«u/c 

[0 104] 

Hfc3 2] 



(27) 



[0105] ( 2 ) W«E L3ft^©t8Jt 
#U-C. K2»2 1 Ort*. 1 x 1 O'To r rfeiT© 
Jt££«C & * * T^ff Ufc.a, »S 3 0 ©BiffiJl 1 0 ± 
K. JEfLiZAtiimm 1 8 . 1 2 . m^&AJg 

Ci&<W«E LSI?- 1 0 0 fcflfSf 0 fc. 

[0106] <i:»)ft<*wtc«. mm&2 i 2A*>e.. ie 
WFoy&ercmmm 1 o±ccjE?L&A^ji 1 8 

L>tc. 

m7*aZsT-><DmmT&&: 0. 2nm/s 
$®7 5&isT~>(DfflW. : 2 0nm 

[0107] &#iS2 i 2 Bis £zmmm2 i 

2C*»6. WTtC^-T^-C. ^hEM-lteit; 40 
DPAVB i*0B$«:2&gfe;*-tf-C. iEft&AJI 1 8_h(C 
m^Wa^H 1 2 «r^5SU/c. 
EM-l<Dmmm&: 0. 5nm/s 

DPAVBiCltag: 0. 1 n m/s 

EM-l/DPAVBi©M: 60nm 
[0108] fc*>\ ISHSgSST 9 . «6^.®6 

tc^-r^ffitci/yt^ofc. -r^*?*.. its2 1 2b*j 

«fc^2 12C«. I«3 0 (S«2 0 3) ©@lK*fcBl2 

awentti^ -e©tfcs-c»oj»L-c. s^#iS2 1 2 50 



B43«fcO'2 1 2 C^^-en-^iiEM- lfc^DPAV 
B i £I^B$K:^Ji<* *-^2 1 4 
Utt^T. »£2 0 3*®fe*iMg2 13A(CiS^t5 
r pmrS3£3-ti-fe*J6W«S5fe®l 2*5?JgO/c. 
[0109] ^-C. «£#S852 1 2 Dfrtp. &Tf<<cjjkT 

L i , 0<DMMi£gL : 0 . 2 n m/s 
L i , 0©K/ft : 5 n m 

[0110] $mc. MMU2 1 2E*>6» JWTCD^# 
"CA 1 *7mt i±X . aAS 1 4.BC&SJB 1 6 4 
JBfiSO. ««E LS^ 1 0 2 £ Ufc. 
A 1 cmmSJS. : In m/s 
A 1 (DJBUS : 2 O 0 n m 

[0111] ( 3 ) WSE L^CDfFflB 
S6ftfcWaE LS^F- 1 0 2 (CiJW^Btffill 164-?^ 

^-^ (-) nasi 0*^7^ (+) m®tu 
r. M«sra«; i o v<om.&mmi:wmLtc. c©t^ 

©^3«¥ffi»l 8 0 c d/ci'-CftD, 
-C*-5Ci%iiSU/t. */c. UIO'^IXIO'V 
/cm - s<Z>SEE£9Mrai//c<tt<D. WtS^3fell 1 2 tc 
*JW4Wa^*t»4 (EM - 1 ) (u.) 
£. iEJL^ttS ?-fAt^77-{ h (T 

OF) liiWc ( 1 ) fccfc 

(2) ©^#£?SST£C<fc*fllI2Lfc. 
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CO 1 1 2 ] 
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